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Description [OnucaHHC H3o6p<rrcnuB|: 



H306pCTCHMC OTH0CHTCH K CTpOMTC/lbCTDy , D MaCTMOCTH K OOfl^WTe MeTanjia Tpy6 ot B03AeacTHMn 

arpeccHHHbix cpeA, a mmchho k ycrpowcTBaM pjua HaHeccmiH noKphimft Ha HHyrpeHHiox} iioBepxHOCTb 
npOA o/Tbii o - no <}>pirpo oain Lbix Tpy6, ncnojitoyeMbix b HC<Jrrera30BOtt npOMbrmncrniocTW rcpw peMonre o6caflHbtx 

R0J1OHH. 

H3BCcnia ycraHOBKa, c noMoujbio kotodom iyajuiH^iiMetRiie Tpy6bi ro<J>pMpyTOT. 3areM noABepreuoT 
HopManu3aumi TOKaMM BbicoKOM Macrorbi (TDM), n cMa3Ky Tpy6 ocyroecrBJunor A° m nocne rxxfcpwpoBaHMH 
h, ecjuT a° rx><J)pnpoBaHiw CMa3Ky Kpyrnbix Tpyti ocyinecTBnHJOT lOBCCTHbiMM npneMaMM: caMotranHBOM 
cMa3ouHoro MaTepnana, rmeBMaTXTOecKm* pacnbuieimcM vum noKpwtnibiMii npo6KaxcPi. to nocne 
ro^pHpoBaHMH CMaOKy xpy6 ocytuecranHJor c noMOtrjwo riamiM, cMoweimow b cmodkc h npoTHniBaeuoM iia 
Tpoce. 

Kpowe Toro, cropeBuiyio cMa3Ky. HaHeceHHyio nepeA rxxJipwpoBaHHCM h OKajiMHy MeTaana nocne TDM. raKrae 
cneAyeT yAanHTb c BHyrpeHHcfi nooepXHocm Tpy6bi nepeA BTopw^oiow cMasKow. 

H3BecTOa TaRme yeTaHOBxa ftrw HaHcceHMH jkmakhx noupbiBHbix MaTepwanoB Ha BHyrpeioooio iioBepxHOCTb 
Tpy6 c riOMOiLpbJO nepeMemajocmixc*! anacnranaix npo6oK c MexaHHMecKHM npiiDo;;oM. Oh a coctomt h3 n&yx 
3/iacTHMHbix irpo6oK, oAHa H3 ROTopbix noABMJRua. B npocTpaHCTBO Me«AY npo6KaMM 3annBaiOT pacuerooe 
KOJUiwecTBO noKpwBHoro uarepwana k c»arbiM B03Ayxow. noAaeaeMWM naj\ ira6birouHbiM AaBJieHHCM 0.2 - 
0,3 Mlleu nepcMemajoT npo6iui no Tpy6onpoBOAy. ripo6KH cooaoiot HCo6xoAHMyio KoiiraKTiiyio 
rcpMcnrmocTb, a mx irapymiibiM A^aMerp BbiSnpajor b 3aBHCMwocTM ot AaaneHiiH cmaTono B03Ayxa, 

BH3K0CTH nOKpblBHOPO MaTCpiiaJia H B03M0XH0CTH OCTaBJieHMH IIOCJieAHePO B BMAe TOHKOrO kmakopo ciion 
Ha BHyrpeHHert no BepxHOCTM Tpy6onpoBOAa. 

OAnaKo xaKwe npo6iui hjih ManxeTbi hcjhvjm ncnoJib30BaTb b ro4>pMpoBaHHOM rpy6e. Tax KaK hct KOHTaKTa 
MaHTKerbi co BceM nepHMerpoM rpy6bi. Kohtskt MaHmeT m npoAQnbHo-Tx4>pMpoBaHHOM xpy6bi 6yAer TojibKo 
no BnaAKHaM rxxjjp, a Ha Bbicrynax ro<Jip oramy ero oTcyrcTOMn c Maiiffieraxai 6yAyr CKaruiHBaTbcn oTXOAbi 
o6ropeBtnero Merajura n npen>DTyinefi CMaoKH. FIOBTopHaH CMa3Ka nocne o6pa6orKW TBM TaKMe 6yj\e.T 
3arexaTb Ha 3TM HenpMmMMaeMbie MamseroM yuacTKH. 

3aAa«ien H3o6pctchhh hbjihctch noBbnncHnc Ka^ecTBa cMa3KH c oa> lOBpe&ieHHOH o^MCTKoft HnyrpeHHei* 
noBcpxHOCTH npoAOJibHO-ro^pnpoBaHHOH Tpy6bi 3a cueT o6ecne^ieHMH KOHraKTHono npHjicraHTiH MaHJKer no 
nepMMerpy BHyrpeHHeii noBepXHocrra o6pa(ja xw t*aeMOM Tpy6bi- 

IlocTaBJieHHaH ucrib AOCTMraercH tcm. hto Maiu&eTbi hmoot npo^uniipoBaHHyio c HnappniaMvi h BbicrynaMM 
noBepxHOCTb, HAeHTwuHyio ceueHMio KOHTaKTupyioineii Tpy6bi, Ha Bbicrynax MaH»eTbi cHa6>Kcnbi pe6paMH 
KecTKOCTM, npw 3T0M KecTKOCTb MaiDKCT Ha 3 tux yqacTKax paena hjtw 6ojibme mecTKocni Mama ex na 
yMacTKax mx nnaAHH. 

KOHTaKTHan noBepxHocTb noAHw«Hbix w HenoABWJKHbix MaaaeT HACHTHMHa HHyxpcHHCMy npo^nmo 
o6pa6aTbiBaeMOH Tpy6bi no ee ncpwMcrpy. Tax Kax npo^HJib Tpy6bt kmcct crroTKuyro (J>opMy. cocromnyio H3 
conpnmeHHbtx yMacTKoe BbicrynoB w Bna/^Mii, to ajlr topo, irro6bi MaHmerbi He Tepjura ycToftwuBocxb npw 
npoABumeHMH b Tpy6e t Ha waitxeTax no BbicrynaM BbinariHeHhi pe6pa KecTKocm. Koropbie o6ecneHHBaioT 
paoHOMepHoe npn«aTHe MaiLMex k rpy6e m HaHeceHM€ cwaaKH paBHOMcpKbiM chocm. 

>KccTK0CTb MaHTseT paa/nraia na BnaAmiax n BbiCTynax, Tan KaK enna Tpemur c TpySoii Ha Bbicrynax 
6anbnie, ueM Ha enaAWHax. Ilpw paBHon jkcctkoctm A^^pwai^iw Ha Bbicrynax Manner 6yAer 6ojibrae ( mto 
Mower npuBccTM k 3arcKaHMX) pc3MHbi 11 6ojiee 6bicrpoMy ee M3Hocy. Mcnaniieioie pe6ep »ecrKOCTH Ha 
BbiCTynax wamRer ynpo^HHer mx. npwueM creneHb aecTKocTM 3aBMCMT ot MapKii peswHbi, ee 
ajiacTHMHOCTH. TO/nnMHbi MaRxcerbi m pa3Mepon npoAOJibHO-fxxJjpwpoBaHHOM Tpy6bi. 

Ha 4>wr.l H3o6paxeH 06090) bwa ycrpoftcTBa; Ha <j)wr.2 noxaaaiia b nonepe^HOM ceueHMM MawEera c 
npo^HnnpoBaiiHOM KOHraKTHow noBepxHOCTbio. noMemeHnap BHyrpb iTpoAa/ibHO-iXKj>pHpoBaHHOM Tpy6bi, 
pa3pe3 A- A Ha <$nr.l. 

ycrponcTBO coctomt H3 na6opa HenoABM>KHbix MaiuKer 1 h hoabujkhom MaH«erbi 2 c pe6paMii mecrKocTw 3. 
pacnonoTKeHHbix 11a nrroKe ,4 m CKca3KM 5, KOTopa^i 3anojTHJTer npocrpaHCTBo Mtwjjy MaroKCTaMH 1 h 2, a 
Tsuone coAepJKMr KpbiuiKy 6. KoropaH coctomt M3 ociioBaHMH 7 M 8 h 3ar/iyiiiKii 9 co niTyuepoM 10, 
3aKpcnneHH0M na kohuc npoAOJibHO-rxx|>pHpoBaHHOM rpyObi 11, WMeiomcM BnaAHHbi 12 m BbiCTynbi 13. 

ycrpoflCTBO paGoTaer cneAywmuM o6pa30M. 

HeiioABMmHbie MatuRCTbi 1 wecrKO KpennrcH Ha ojtokc 4 11 bboahtch c ropua d rrpoAOJibHO-rxxJjpwpoBaHyio 
Tpy6y 11, a MaiLHtera 2 nacaAHBaercn na uitok 4 c B03MO>KHOcri>io uepeMecoeHMM no uiroKy. npocrpaHcrBO 
Me«Ay 3TMMM waiOKeTaMM 3ano/iH5ieTC5i cMaaouHbiM cocTaHOM 5. Co6pannbic Ha urroRe MaHJKCTbi 
npoABMraioT BHyrpb rpy6bi. 3aTeM c ropua Tpy6bi 11 oACBajoT m k pcrwr ociiOBaicuri 7h8m 3ar v nymKy 9 co 



nrryijepoM 10 pa3t»eMHotf KpwmKH 6. Ilocjie MOHTawa ycxpoftCTBa Ha *rpy6e 11 t?epe3 urryuep 10 noflaercH 
/jaaaeHMe ooaj^yxa, no/j flcucraneM KOToporo iipoucxo^MT npop,BHffieHMe BHyrpu Tpy6bi Mau»er 1 h 2 co 
□jtokom 4 m CMa3Kofl 5 MOKjjy ratMM. flpii 3 tom na6op MenoABMJKHbiix waaaeT 1 craiMacT c BHyrpeHHeA 
nooepxnocrrH npo^a/ibjio-rxxJpiipoBaimoM Tpy6i>i 11 crapyio cxiaoKy, oKaruuiy. a nn^mi«Hafl uaHweTa 2 noj\ 
AeftcrrBMeM ^aii/icHMH uo-JAyxa CKOJibOMT no urroKy. CMaosa 5 BbmannMBacrcH o saoop Mew^y Mams croft m 
npcx}>mieM raiyrpeinieM nonepxHocTM Tpy6bi 11 m HaHocirrcH Ha 3ry noBepxiiocTb. 

ripw Bbixo^e M3 Tpy6w 11 na6opa MaHJKCT 1 ii 2 npomeojnrrcH onunoMeHne no^aHM D03^yxa uepe3 nrryuep 10 
h ^eMOiiTajK pao'teMUoA KpbimRii 6. 

Tax KaK MaroseTbi 1 h 2 hmoot <}>opMy npo^wnn HapyTKHOH KoirraKTHofi noDepxnocrn, Hflenriraiyio <(>opMe 
BHyTpcHHeft noBepxHOCTM npon/uifeHO-rx>$pnpoBaHHOH TpyCbi 11, to BHyTpcHHHH noBcpxHocrb Tpy<5br 
pajQHOMepHo oMMiuaeTCH Heno^BnaHbiMH ManseTaMn 1, to ecTb nepcA HaiieccHHeM cMaosji uodoh crrapan 
cuaoKa y^axiHercH, a b 3a3op we*^ MaHHerofl 2 w BHyrpeHHeft noBepxHocrwo Tpy6w 11 BbmajarrMBaercH 
CM3L3K a. KOTopan paBHOMepHo HaHocwTCH no BHyTpeHHew noBepxHOCTM no bccm n/iMHe Tpy6w. B Kam^oM 
TunopaoMepe o6ca^Hbix Tpy6 jyin oTjjenbiioi* Taraumaa npHMeHHercH ruiacTbipb, jyuma nepwMerpa 
HapyxHofl noeepxHocTM Koxoporo HecKOJibKO 6onbinc AJiMHbi BHyrpcHHCM noBepxHocra oocafliioii Tpy6u b 
miTcpBane peMOH-ra. A Tax KaK n/nma nepra-ceTpa jjjipi KSOKj\ofi TOJiuumw ctchkw cbo«, to h BHyTpCHHUtt 
njxxjuuib ruiacTbipH p/m KawjjoH TQnmHHbi ctchkh o6caflHOH Tpy6w paojnroen h cooTBercTBenno 
iieo6xonjttio CBoe ycTpowcrBo. 

3aBwcwMocTb pa3MepoB MaHTKeTbi or TwnopaoMepoB ro4>pwpoBaHHbix Tpy6 coenena n Taftmmy. 

ripe^naraeMoe yerpoHCTBO MOHteT 6biTb ncnojib30BaHo npw iopotobjichum ruiacrbipeM, npHMeHHeMbix pjin 
BOOCTaHOBJieanH repMCTHMHocTH o6caflHbix kojiohh n>i aMcrpoM 140, 146, 168 mm vl ppyrvsx pa3MepoB. 

C/ie^yer MMCTb BBm^y, MTO B 3aBWCMM0CTH OT TBep^OCTM pe3MHbl jnjaMCTp IlU/lHMTKHOft MailMCTW flOJIJKCH 

6biTb paBHbCM /niaMeTpy HenoonHtHbrx Manner (npw Macjio6eii3ocTOHKOH pe3irae cpe^Heit tbcpaocttc) hjth 
MeHbine hx jndaMerpa (npw Macjio6eH3ocroMKOM pesime noBbnueHHoii Teep^ocru). nocjiejjHee ycnoBwe yHTeno 
B^Byx nocnen^mix rpa(J»ax Ta6jnm>i. 

Hcnojib30BaHMe M3o6peTeHMH nosoonuT noBbicMTb RauecTDO HaneceHMH CMa3KM Ha BHyrpcHHiOK) 
noBcpxHocrb npoflojibHo-ix)(l)pwpoBaHHbtx Tpy6 m 3na™Tenbiio cok paTHTb TexHOjionwecKyio onepanwio no 
nonrxyroBxe TpyfSbi k Hcncuih30BaHino b CKBajKKHe. 

TaKan MaiDKCTa Mo»er 6biTb npwMeHeHa TaiL»e npw o6pa6oTKe npo^on bHO-rxx})pwponaHHbrx Tpy6 t a 
paaroroibrx ycrpottcTBax, rj\e om* pfcnojib3yioTCH. 



Claims [Qopuyna H3o6pcreiiH*i|: 



VCTPOfiCTBO fl/lfl HAHECEHMfl CMA3KM HA BHYTPEHHIOIO HOBEPXHOCTb 
nPOAOnbHO-rOOPMPOBAHHOVl TPYBbi. coAepwamce MexaHHMecKwrt npwDOA. ujtok c Ha6opoM 
DJiacrnunbDC KOHTaKTnpyjonxwx no nepwMerpy c nHyrpeHHew noBepxnocrwo rpytSbi Maimer. 
pacnonomeHHhJM Memjiy MajimeTaMM cMtoomibiii cocrae 11 3anopiibiM y3en. oxniraaiomeecn tcm, mto 
MaHJKerbi kmoot HReirriranyio ceMeimro npoAOJibiio-ro<$>pHpoBaimofl Tpy6bi npo^nrnTpoBaHiiyio no ce 
BnaflHHaM m BbicTynaw noBepxHocrs, iipw 3tum Manmerbi Ha abicrynax cHa6MeiaJ pe6paMM mecTKocTW, a 
mccTKOCTb MaHmeT Ha 3TWX yMacraax patwa hjih 6ojiuue jkcctkoctm MaHJKer Ha yuacrKax hx enaflMH. 



Drawing(s) [MepreHui|: 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to constaiction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the sel f-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. . 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffhess at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 1 0 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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